


SECTION 1 
INTRODUCTION 

1-1 CONFIGURATION OF SERVICE MANUAL 

This manual is maintenance guide for model MDH-10 series. 
Section 2 describes disc (disk) and tools necessary for maintenance. 
Section 3 provides fault diagnostic procedure that may require spare parts, measurement, or 
adjustment. The overall check (ATP) after part replacement and adjustment will be included in 
this section. 
Section 4 describes how to disassemble / install every part of the unit. 
Section 5 describes how to adjust / check the unit after faulty parts replacement, which are 
found in Section 3. 
Section 6 consists of circuit diagrams, assembly drawing, and parts list. 
Section 7 describes pin assignment and block diagram of semiconductor. 

1-2 CAUTION 

Caution: As the laser beam used in the unit is harmful to the eyes, do not attempt to 
disassemble the enclosure. Refer to servicing to qualified personnel only. 

 
This unit is classified as a CLASS 1 LASER product. The CLASS 1 LASER PRODUCT label is located 
on the bottom.  

 
The Danger label is located on the Mechanical Deck Cover Ass'y.  

1-3 SWITCHES 



 

1-3-1 SCSI ID Select 

Assign the drive unit's ID number by setting these switches on ON or OFF. Do not assign the 
same number as one previously assigned to another SCSI device.  

ID No. 
Mark  

2 3 4  

0 OFF OFF OFF 

1 OFF OFF ON  

2 OFF ON OFF 

3 OFF ON ON  

4 ON OFF OFF 

5 ON OFF ON  

6 ON ON OFF 

7 ON ON ON  

1-3-2 Terminator 

When the terminator is enabled, the MD DATA drive must be at the last unit in the SCSI chain.  

 

1-3-3 POWER Mode Select 



When Reading/Recording data, set this switch to DATA. Also when playback any audio disc, set 
this switch to AUDIO. POWER Lamp goes on for both settings.  

 

1-3-4 AVLS 

When setting this switch to ON. This function allows you to limit the maximum volume without 
degrading the sound quality. 



SECTION 2 
TOOLS AND MEASURING INSTRUMENTS 

2-1 GENERAL AND SPECIAL TOOLS 

The tools and measuring equipments for performing maintenance on the MDH-10 series are 
followings.  

2-1-1 General Tools 

 SONY Parts No.  

+ Screw Driver (DK-20) (for 1.4mm) (7-721-050-09)  

+ Driver 2.6mm (7-700-749-03)  

Tweezers (7-700-753-02)  

Round Nose Plier (7-700-757-01)  

Cutter (7-700-758-02)  

Driver (for Volume adjustment) (7-721-052-07)  

+ Bit (#1) (for Torque Driver)(M0.8 - 2.0) (7-721-052-91)  

+ Bit (#0) (for Torque Driver)(M1.6, 2.0) (7-721-052-92)  

Soldering Iron (20W)   

Base Tip for Soldering iron (for FFC removal) (3-702-088-01)  

Desoldering Metal Braid (Solder Wick)   

Power Supply DC+5V (min 2.0A)   

Power Supply -5 ~ -12V (min 1.0A) (only when RF Buffer Board)   

BNC Cable (1.5m)   

Thermometer (Digital)   

Headphone (MDR-E741MP/K2) (for J1) (8-953-537-94)  

Headphone (MDR-014MP) (for UC2, CEJ, CEK) (8-953-009-90)  

Lip-12 Rechargeable Battery (Lithium-ion battery pack)   

SCSI Cable MOA-CIOT (for J1) (Bellows Type/50P-Full-50P-Half)   

AC Adapter (for J1) (1-473-017-11)  

AC Adapter (for UC2) (1-473-018-11)  



AC Adapter (for AE4, CEJ) (1-473-019-11)  

 

2-1-2 Special Tools 

Quarter L (PCX-320 Series) system 
Followings can be a substitute for the Quarter L system  

PS/2 model 30 
Dell Optiplex 4100 

Note: Fujitsu SCSI card of PCMCIA Ver 2.0 could not be 
supported. 
Note: Following specification are required.  

640kbytes or more RAM 
w/3.5" Floppy Disk Drive 
w/Hard Disk Drive 
DOS ver 5.1 or later  

 

SCSI Cable (E) (for UC2, CEJ, CEK pin type/50p Full-50p-Half) (J-905-910-0A)  

Mech Deck Base (J-905-914-0A)  

Over Write Head Height Tool (J-905-913-0A)  

Power Cable (for RF Buffer Board) (J-609-130-0A)  

BNC (one-end) Cable (J-907-202-0A)  

Fixture Base (MDH-10) (J-905-911-0A)  

Pin Board Ass'y (J-905-912-0A)  

RS-232 Cable (J-905-016-0A)  

RS-232 I/F Cable (J-905-901-0A)  

RS-232 Interface 3V (J-905-915-0A)  

RS-232 Cable (Host side) (J-905-904-0A)  

Error Rate Counter (J-905-902-0A)  

RF Buffer Board (J-905-917-0A)  

MD DATA Power Checker (w/MD Cartridge) (J-905-905-0A)  

AC Adapter (recommend A08017 (AC 90V to 110V (Advantest)) or A08019 (AC 200V to 245V 
(Advantest))) (for MD DATA Power Checker) 
Note: This checker consists of a Power Meter and a MD Cartridge. And only MD Cartridge can 
be supplied for spare, as part No. J-905-906-0A.  



Line Out Cable (J-905-919-0A)  

 

2-1-3 Test Discs (Disks) 
 

Acceptance Test Procedure (ATP) System disk (OR-D707WA) (8-980-300-07)  

This disk used for ATP. (for details, refer to section 3)  

Function Check Disk (OR-D706WA) (8-980-300-06)  

This disk used for unit adjustment. (for details, refer to section 5)  

Down Load Program Disk (OR-D702WA) (8-980-300-02)  

This disk used for down load program. (for details, refer to section 5-10) 
Note: Abovementioned disks can be worked on DOS V5.1 or later. 

Re-Writable Adjustment Disc No. 1 (8-980-300-08)  

Test Disc (Read Only) (TGYS-9001) (OR-D716WA) (8-980-300-24)  

Audio Test Disc (TGYS-1)   

These discs (MD DATA) are used for unit adjustment and ATP.  

 

2-1-4 Measuring Equipments 
 

Oscilloscope (mini. 20MHz) (recommend Analog Type)   

Frequency Response Analyzer (recommend 5010A (NF Electric 
Instruments))   

Jitter Meter (recommend DB-3260 (KENWOOD))   

EF Phase difference Meter (recommend Phase Detector for MD 
(COPERU Co.))   

SCSI Board (The SCSI Master (ADAPTEC AHA1542/1522/1742))   

Pulse Jitter Counter (recommend TR5834/TR5835 (ADVANTEST))   

Digital Multi Meter   

 

2-1-5 Expendable and Chemical Supplies 
 

Cleaning Liquid Lens (J-250-100-0A)  

Cotton Swab (200pcs) (7-740-900-65)  



Diamond Oil (NT-68) (7-661-018-18)  

Sankol (FG-84M) (7-662-001-36)  

MD DATA is trademark of Sony Corporation. 
ADAPTEC is a registered trademark of Adaptec, Inc. of the U.S.A. Other names of the 
companies and products appearing in this manual are trademarks or registered trademarks of 
those companies.  

2-2 SPECIAL TOOLS 

2-2-1 Pin Board Ass'y and Fixture Base 

(1) Configuration (Refer to Fig. 2-2-1)  

REF.  Description  REF.  Description 

AP1013 VC   AP7010 MT0  

AP1015 E   AP7011 WFCK  

AP1022 F   AP7013 DTSY  

AP105  RFGND   AP8114 3.5V1  

AP126  LDI0   AP8116 3.1V  

AP127  LDI1   AP8118 TXD  

AP5020 RF   AP8119 RXD  

AP5030 ABCD   AP8120 -RST  

AP5050 FBIAS   SP110  TAO  

AP5060 TE-O   SP5040 APCREF  



AP5070 FE-O   SP5090 FEO  

AP5124 SERVOGND  TP722  ATER  

AP5126 TI   TP8332 UNREG1  

AP5127 FI   TP8333 2.85V  

AP5128 FDI   TP8338 OP/CL  

AP5129 TDI   TP8339 UNREG2  

AP7007 MT3   TP8340 3.5V2  

AP7008 MT2   TP8341 4.75V  

AP7009 MT1   TP8342 GND  

 
(2) Pin Board Ass'y Function  

Switches 
FBIAS ... This switch is used for Focus Error offset (FE) adjustment. (Set this switch to "Short" 

during FE adjustment, and set to "Open" during FBIAS Adjustment.) 
Test terminals 

When using following Test terminals listed below on the Pin board, you can easily conduct any 
adjustment or measurement.  

(3) Installation to Fixture Base (MDH-10)  

a. Remove the installation screws (4pcs) from the Fixture Base.  

b. Carefully attach the Pin Board Ass'y to the Fixture Base.  

c. Loosely fasten installation screws (4pcs) for adjustment later.  

d. Put a drive to the base and slide it in place.  

e. Push Pin Board up so that the positioning openings of drive's Mounted Board and 
positioning pins are aligned straightly.  

f. Fasten installation screws (4pcs) completely and then remove the drive from the 
Fixture.  

2-2-2 Error Rate Counter (MD) 

This enable you to count C1, C2 errors which appear when reading data and also to monitor AT 
errors of address (ADIP signals) which have already been recorded in Re-writable Adj. Disc or 



Read Only Disc. 
(1) 

Configuration (Refer to Fig. 2-2-2)  

Main Board 
MTN Cable 
Power Cable 

(2) Error Rate Counter (MD) Function  

Switches 
SW1 ... This switch is to supply DC5V voltage to this board. 
SW2 ... When it is set to 10sec side, this will show the count number of C1, C2 and AT errors 

appeared in 73500 frames (ten times as large as 7350) every 10 seconds. They are 10 times as 
large as the usual ones (no. of C1, C2, AT errors in 7350 frames). Divide the total numbers by 
10, and you can get the average numbers. 
Indicators 

C1/C2 Error (LED1 to 8) ... These indicate numbers of two types of data errors; Random error 
and Burst error. The random error is an error of 1-2byte long which appears all over the disc 
and the Burst error is a long error which locally appears in the disc. 
To correct MD Data errors, CIRC (CD's error correction system) is used. The CIRC uses two 
layered correction codes, C1 and C2. C1 for correcting Random Errors and C2 for correcting 
Burst Errors. 
The C1 count of this error rate counter indicates number of frames where any C1 corrections 
were made. The C2 count indicates number of frames where an error(s) could not be corrected 
even after C1 and C2 corrections were applied. Usually maximum 220 count of C1 error is 
allowed, but C2 error must be 0 to retrieve correct data. In case of reading Rewritable Adj. 
Disc, C2 error normally occurred at linking points between clusters, because recorded data is 
discontinued. A continuously recorded cluster area is necessary to measure true C2 error rate. 
Follow instructions in each section for the correct procedure. 

ATER (LED9 and 10)... The Rewritable Adj. Disc has address (ADIP signals) which show the 



location of cluster/sector. This monitors ADIP signal Read errors (ATER) every sector (98 
frames) and indicates count No. of errors appeared in 75 sectors (7350 frames).  

2-2-3 RF Buffer Board 

This board shows +/- 12V with silk pattern but this board works with any of +5 ~ +12, and -5 ~ -
12V. 
(1) Configuration (Refer to Fig. 2-2-3)  

Main Board 
Cable (2 pcs)  

 

2-2-4 RS-232 Interface 3V 

This board is used for Adjustment or Function Check.  

 

2-2-5 Discs 

Test discs used in this manual are manufactured and prepared for the drive manufacturing and 
servicing use. Physical characteristics are qualified and special data for unit adjustment and 
evaluation is written. For the adjustment procedure in this manual, be sure to use specified 
disc with right data recorded. For the ATP and function test, you may use other discs, however, 
you might see some trouble due to the disc problem. Especially for the Rewritable Adj. Discs, 
continuous data must be written in the specific address area without error and defect. Format 



the disc to be repaired with SAFE FORMAT option and repair destroyed data on a standard 
disc. (Refer to Instruction Manual for details.)  

2-3 Q/L SYSTEM SETTING AND CONFIGURATION 

2-3-1 Set Up Q/L System 

Note: Make sure DOS (Ver. 5.1 or later) has been installed in the hard disk. 
Note: ASPI4DOS.SYS of Device Driver for SCSI board has been installed in Config.SYS. (For the 
installation, refer to its instruction manual.)  

2-3-2 System Configuration 

a. Set dip switches on the SCSI Board as below. (Default I/O address on the Board is set to 
330h, if you want to use other than address 330h, refer to the instruction manual I/O address 
setting.) 



 
(page break) 

 



 

 



SECTION 3 
TROUBLESHOOTING 

This section describes troubleshooting method. Section 3-2 and 3-4 described ATP (Acceptance 
Test Procedure) procedure. In your repair work, you can easily check how the drive is 
functioning and determine whether it is really faulty or not. If some error occurs during ATP, 
define the defective block (part) in accordance with Function Check and the procedure in 
section 3-3 and 3-5.  

3-1 BEFORE TROUBLESHOOTING 

The following procedure is recommended 
to verify if the unit is really faulty.  

a. Poor connection with the host 
system (esp. SCSI Cable, GND-
related connection, frame GND, 
etc.)  

b. Incorrect operational procedure.  

c. Program error of host system.  

d. Wrong SCSI ID selection.  

e. Wrong supply voltage or power source is not connected.  

f. Environmental conditions. (where electrical noise easily jumps into signal.)  

g. Influence of strong magnetic field.  

h. Doubled I/O address setting on the SCSI boards.  

i. Dirty test disc.  

3-2 PROCEDURE OF ATP TEST 1 

3-2-1 Preparing 

Headphone with a remote controller 
AC Adapter 
Audio Test Disc (TGYS-1) 
Battery pack (discharged)  

Note: Make sure Battery pack is 3V or less in accordance with section 5-3.  

3-2-2 Test Procedure 



Test Procedure Check point  

a. Power Circuit Check  

a-1. Set a battery pack into the unit 
under test. (No need to connect a AC 
adapter.)  

 

a-2. Set the switch on the unit as below. 

POWER/Mode 
Select 

: 
AUDI
O  

Terminator/SCS
I 

: don't 
care  

AVLS : OFF  
 

Power LED (Orange) blinks. 

 

a-3. Set a AC Adapter into the unit. 

Charging to the Battery automatically starts and the 
Power LED color switches with orange. 

 



Test Procedure Check point  

b. Command Check using a Remote 
Controller  

b-1. Connect the unit to a Headphone 
with a remote controller. 
b-2. Set the switch on the unit and a 
remote controller as below.  

Hold : off 
 

b-3. Insert a Audio Test Disc (TGYS-1) to 
the unit. 

After a while, following indication (Disc Name, Total 
playing Time, Track No., Battery Condition) appears 
in the display window of the remote controller.  

Disc Name : MD AUDIO TEST 1 

Total Playing Time : 45 : 51  

Track No. : 99  

Battery Condition :  

 

b-4. Press the Play button on the 
remote controller. 

The unit will start playback. The track No. and the 
elapsed time of the track will appear in the display 
window. 



Test Procedure Check point  

 

b-5. Adjust the volume by pressing the + 
side or - side of VOL+/- button on the 
remote controller.  
 

The volume will increase (decrease) on the display 
window. 

b-6. Set the AVLS switch to ON, and 
repeat item b-5. 

The volume will not be more than half level of the 
volume indication, when pressing the + side of 
VOL+/- button. 

b-7. Keep pressing the fast forward key 
on the remote controller. 

 

The unit quickly fast forward. 

b-8. Keep pressing the rewind key 
on the remote controller. 
 

The unit quickly rewind. 

b-9. Press the fast forward key on 
the remote controller once. 

The unit find the beginning of the next track and 
will start playback. And make sure two short beeps, 
and turn with next track no. on window display. 

b-10. Press the rewind key on the 
remote controller once. 

The unit find the beginning of the current track and 
will start playback. And make sure three short 
beeps. 

b-11. Press the pause/release button 
on the remote controller once. 

The unit is set in pause mode. And make sure 
continuous short beep. 

b-12. Press the pause/release button 
again. 

The unit will release pause mode and will start 
playback again. And make sure beep stops.  

b-13. Press the stop button on the 
remote controller. 

The unit will stop playback. And make sure one long 
beep. 

c. Displaying disc and track names 
elapsed time during play back.   



Test Procedure Check point  

c-1. Press the DISPLAY button during 
play back. 

Each time, the indication changes as follows: 

 

d. Repeated Playback   

d-1. Press the PLAY MODE button on 
the remote controller during play back. 

Each time, the indication changes as follows: 

e-1. Eject the disc. 
e-2. Turn off the power and disconnect 
the unit. 

 

3-2-3 Check Point 



Test Items Check Point Remarks  

Power Circuit 1. FFC Connection CN801  

2. Voltage Output Refer to 5-3  

3. Battery Monitor Refer to 3-3-1  

Command Check 
using a remote 
controller 
 
Display 
 
Repeated Playback  

Drive function 
(IC705/IC707) 

Refer to 3-3-1-3  

+B power 
3.5±0.1V (TP325) is 
obtained.  

Audio Output Refer to 3-3-2-1  

electrical volume (IC314) Refer to 3-3-2-2  

Beep Refer to 3-3-2-3  

AVLS switch S806  

3-3 AUDIO FUNCTION CHECK 

The following flowchart shows an example of typical procedure to check a faulty drive and to 
identify defective part in the audio circuit. 



 

3-3-1 Serial Control 

3-3-1-1 Pre-setting 

a. Set the switches on the unit as below.  

Power / Mode Select : Data  

Others : don't care 

b. Connect the unit to the host computer through a serial port as shown in Fig 2-3-2  

Note: After connecting the drive to be tested, load TEST program in accordance with section 5-
1.  

3-3-1-2 Battery Monitor 

a. Connect the AC Adapter, and put the LIP-12 Rechargeable Battery (discharged) to the 
unit.  

b. Put rffdc1 on cmd [x]> line. (Read A/D data of battery voltage.)  

c. The value should be less than 61 (hex).  

Note: When it is in the specification, check the logical level of CHGC (TP8337) signal and 
POWER2 (TP8330) signal. If both of those signals are True, DC-DC converter unit is faulty. If the 



A/D data does not satisfy the specification, check DC-DC output voltage and battery monitor 
circuit.  

3-3-1-3 Function Check 

a. Insert a Audio Test Disc (TGYS-1) to the unit.  

b. Execute the check procedure from 3-5-2 (Status Check) to 3-5-10 (Read TOC/UTOC).  

Note: If no trouble can be found, IC705 (CXD1805AR) or IC707 (CXD2927R) is defective.  

3-3-2 Audio Mode 

3-3-2-1 Audio Signal 

If the elapsed time goes on, but no sound can be heard from the head phone, check the audio 
signal by using the oscilloscope.  

a. Set oscilloscope as below.  

Display : CH1  

Range : 1V/div. DC 1ms/div. 

Trigger : Auto  

b. Set the Power/Mode SW to Audio.  

c. Connect the AC adapter to the unit.  

d. Insert a Audio Test Disc (TGYS-1) to the unit.  

e. Start playing track 1 (1kHz 0DB L&R) using the remote controller.  

f. Connect the probe to the test point as following sequence, and check the waveform 
(1kHz) shown in Display 5-7 appears on the oscilloscope.  

1. TP330 (R-ch) and TP329 (L-ch) 
If no signals, check J302 connection.  

2. TP344 (R-ch) and TP346 (L-ch) 
Check if the voltage of 3.1±0.1V DC. is obtained at AP336. If not, the 
headphone amp (IC310) is faulty.  

3. TP336 (R-ch) and TP338 (L-ch) 
Check if the voltage of 3.3±0.1V DC. is obtained at AP335. If not, the electrical 
volume (IC314), A/D converter (IC306), ATRAC (IC707 - CXD2927R) is faulty.  

3-3-2-2 Electrical Volume 

a. Set oscilloscope as below.  

Display : CH1  

Range : 1V/div. DC 1ms/div 

Trigger : Auto  



b. Set the switches on the unit as below.  

Power / Mode Select : Audio 

AVLS : off  

c. Connect the AC adapter and insert a Audio Test Disc (TGYS-1) to the unit.  

d. Start playing track 1 (1kHz 0DB L&R) using the remote controller.  

e. Adjust the volume by pressing + side or - side of the VOL+/- button. And check if the 
waveform at TP330 (R-ch) and TP329 (L-ch) changes zero level to maximum level 
(1.6±0.3Vp-p) in accordance with the volume indicator.  

Note: If it doesn't change, check the electrical volume (IC 314) and its control signals.  

3-3-2-3 Beep 

Beep sounds shown in the following table will be heard on the headphone when operating on 
the remote controller.  

To Press Beep  

Play 
 

(one short beep)  

pause/release pause 
 

(continuous short 
beep)  

stop 
 

(one long beep)  

rewind while listening keep pressing  (none)  

fast forward while listening keep pressing  (none)  

quickly rewind without 
listening 

(pause) and keep 
pressing  

(none)  

quickly fast forward without 
listening 

(pause) and keep 
pressing  

(none)  

find the beginning of the 
current track 

press once shortly  (three short beeps)  

find the beginning of the next 
track 

press once shortly  (two short beeps) 

If incorrect or no beep can be heard on the headphone, check the voltage of 3.5±0.1V DC. on 
+B line (TP325), or the key detection circuit is faulty.  

3-4 PROCEDURE OF ATP TEST 2 

3-4-1 Pre-Setting 



a. Connect a reference unit (brand-new) to the ATP System. (Refer to Fig. 2-3-1) If the 
defective drive is connected, this program may not boot up.  

b. Turn on the power (The mode SW is "DATA") of reference unit first (brand-new), then 
computer.  

c. After system loading, insert ATP System Disk (OR-D707WA) into Drive A.  

d. Change directory in drive A.  

e. Turn off the power of the Unit.  

f. Change the reference unit with one to be tested, and then turn on the power (The 
POWER/Mode Select is "DATA") again.  

g. Set some switches on the unit so that its setting is the same as factory shipping in 
accordance with table 6-1-2.  

h. Type ATPMD and Enter key. (After test program loading, Display 3-4-1(a) shows up.)  

Note: If the SCSI ID is not set to ID 3, use "-I<id>" option with ATPMD.  
ex.: ATPMD -I1 

Display 3-4-1(a) 

ATP for MD DATA (ver x.xx) (C) Copyright SONY Corp. 1994 

 

INQUIRY 

   Vendor   :    SONY 

   Product  :    MDH-10 

   Version  :    x.xx 

 

Do you want to start ATP? ([Y]/N/Q) 
 

3-4-2 Test Procedure 

a. Press Y to start ATP. (Display 3-4-1(b) or (c) shows up)  

Note: In case of escape from ATP, press N key. 
Note: If any disc is inserted in the drive, following message will Display 3-4-1(b) shows up. If 
not Display 3-4-1(c) shows up.  

Display 3-4-1(b) 

Please eject disc. (If it is inserted)  

 

Display 3-4-1(c) 



Please Insert Test Disc  

b. Insert Re-Writable Adj. Disc to the unit under test. And the result (OK or NG) of each 
test item on the Test Result column will appear as below.  

Note: If any of error occurs during ATP, Display 3-4-1(e) shows up. 

Display 3-4-1(d) 

Read Capacity Test            XX 

Disc Capacity xxxxx blocks  (xxxx bytes/block) 

TOC read                      XX 

UTOC read                     XX 

Start/Stop............. 

      :Start :xxxxmsec. 

      :Stop  :xxxxmsec. 

      :Error Start : x 

      :Error Start : x 

      .................       XX 

Rezero                        XX 

Seek................... 

Average: 00000 --> xxxxx : xxxxmsec. xxxxx -> 00000 : xxxxmsec. Error = x 

Average: xxxxx --> xxxxx : xxxxmsec. xxxxx -> xxxxx : xxxxmsec. Error = x 

Average: xxxxx --> xxxxx : xxxxmsec. xxxxx -> xxxxx : xxxxmsec. Error = x 

Average: 00000 --> xxxxx : xxxxmsec. xxxxx -> 00000 : xxxxmsec. Error = x 

       ................       XX 

Read................... 

Average: xxxxmsec.            XX 

Write.................. 

Average: xxxxmsec.            XX 
 

 

Display 3-4-1(e) 

Continue ? ([Y]/N)  

c. If the test using Re-Writeable Adj. Disc is completed, then Display 3-4-1(f) shows up. 
Eject the Re-Writable Adj. Disc to unit. (Display 3-4-1(g) shows up.)  



Display 3-4-1(f) 

Please eject Test Disc.  

 

Display 3-4-1(g) 

Please Insert Audio Test Disc.  

d. Put a headphone and insert Audio Test Disc (TGYS-1) to the unit under test. And 
playing audio starts. Then set volume so that it centers.  

Display 3-4-1(h) 

Does any sound play back? ([Y]/N)  

e. If any sound can be heard from the headphone, hit Y key to continue the test. If not, 
Audio circuit should defective and hit N key to escape from the Audio test.  

f. After Audio test, the result (OK or NG) of each test item on the Test Result Column will 
appear as below.  

Display 3-4-1(i) 

Play Audio                                XX (<-- Test Result Column) 

 

g. If the test using Audio Test Disc (TGYS-1) is completed, and Display 3-4-1(j) shows up.  

Display 3-4-1(j) 

Result OK  

 

h. Eject the Audio Test Disc (TGYS-1) to the unit.  

Display 3-4-1(k) 

Do you test another drive? (Y/[N])  

 

3-4-3 Check Point 

This section describes check points which come out in accordance with test procedure in 3-2-2.  



Test Items Check Point Remarks  

Inquiry  

1. SCSI ID No. 
Check if it has doubled 
SCSI ID No. on the same 
SCSI line.  

2. SCSI Termination  

3. Cable connection  

4. Voltage Output Refer to 5-3  

5. Others Refer to 3-5  

Read Only Disc 
   Request sense 

 
1. ROM (Ref. no. IC 812)  

 
Refer to 5-8  

   Read capacity 
   Mode 
sense/select 
   TOC read 
   Rezero 
   Seek 
   Read  

1. Disc 
Different type of disc is 
set.  

2. Voltage Output Refer to 5-3  

3. LD Power 
Refer to 5-2-3 
Dirty lens (Refer to 5-9)  

4. Spindle motor Refer to 5-6  

5. Sled operation 
Visually Check (Refer to 
3-5-4)  

6. Limit SW (Ref. no. S705 - Mech-Con 
PCB)  

7. PWM AMP Refer to 5-5  

8. OP Lens motion 
Visually Check (Refer to 
3-5-12)  

9. RF signal Refer to 5-2-8  

10. Focus Servo Loop Gain Refer to 5-2-7  

11. Tracking error Signal Refer to 5-2-6  

12. Tracking Servo Loop Gain Refer to 5-2-7  

13. Optical device Signal 
Waveform Check (Refer 
to 3-5-12)  



Test Items Check Point Remarks  

14. Disc in/Disc Protection/ Reflection 
switch (Ref. no. S701/S702/S703) - 
Mech-Con PCB)  

Refer to 3-5-3  

Re-Writable 
Disc 
   Read capacity 
   TOC read 
   UTOC 
   Rezero 
   Seek 
   Read  

 
1. RF Signal 

 
Refer to 5-2-8  

2. Tracking Servo Loop Gain Refer to 5-2-7  

3. Optical device Signal 
Waveform check (Refer 
to 3-5-13)  

   Write/Verify  

1. LD Write Power Refer to 5-2-3  

2. Optical Device Signal 
Waveform check (Refer 
to 3-5-13)  

3. APCREF, APC Refer to 5-2-3  

4. Stepper Refer to 3-5-17  

5. Temperature Detection Refer to 5-2-2  

   Error rate  

1. LD Write Power Refer to 5-2-3  

2. Stepper Refer to 3-5-17  

3. Focus Bias/RF Jitter Refer to 5-3-8  

4. Motor Jitter Refer to 5-6  

Audio Disc 
   Audio Play 

 
1. Audio Output 

 
Refer to 5-7  

3-5 FUNCTION CHECK (OTHER THAN AUDIO BLOCK) 

The following flowchart 3-5 shows an example of a typical procedure to check a faulty unit and 
to identify defective part. Section No. is shown with each operation for the detailed procedure.  

3-5-1 Pre-Setting 

a. Disassemble the following parts before connecting to the computer. 
  Upper Panel, Rear/Bottom Panel Ass'y (Refer to 4-1) Ornamental Belt Ass'y (Refer to 
4-2)  

b. Connect the unit to the host computer as shown in Fig. 2-3-2.  

Note: After connecting the unit to be tested, load TEST program in accordance with section 5-
2-1.  



3-5-2 Status Check 

a. Execute 19: Drive Status and check whether the unit respond normally.  

b. Type s t s and push RETURN to see the drive status information continuously on top of 
the screen.  

Note: In case of no response from the unit, MAM Mounted Board is faulty.  



 



 

3-5-3 Disc ID Switches 

a. Insert a Read Only Disc (TGYS-9001) into the drive.  



b. Check the drive status by 19: Drive Status command or by indications on the status bar 
on top of the screen. Table below shows the normal status condition.  

c. Eject a Read Only Disc (TGYS-9001). Then insert a Re-Writable Adj. Disc with the disc 
protection closed (writable). Check the Status.  

d. Eject the disc from unit.  

Note: If the status indication is wrong, switches on Mech-Con Mounted Board are faulty.  

 
Status Bar Drive Status 2  

XDSCIN DSCPRT RFLCT bit 7 bit 6 bit 5 

No disc on on on 1 0 0  

Read-Only off on off 1 0 1  

Re-writable off off* on 0* 1 0  

* : Inverted if the disc is write protected. 
Note: Never change the disc write protection while disc is in the unit. It will break the 
detection switch.  

3-5-4 Sled Motor Check 

a. Execute 16: Step Out command after setting parameter to 100 in parameter window. 
Check the Optical device moves to the other position.  

b. Execute 15: Step in after setting parameter to 100 in parameter window. Check the 
Optical Device motion whether it is returned to the original position.  

Note: If the Optical Device will not move, the Sled Motor or the driver IC (PWM AMP) faulty.  

3-5-5 Focusing 

a. Check this procedure with both types of the disc by turns. Insert one of the discs. 
Move the Optical Device out by 100 steps with the 16: Step Out command.  

b. Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) 
in parameter window. The unit will spin the disc and try focus search and close the 
servo. Check whether the focus servo is on by the FOK indication (ON) in the status bar 
on top of the screen, or by 19: Drive Status command with the Drive Status 1, bit 6 
Focus (=1).  

Note: If failed to focus, the Spindle Motor, the 2 axis actuator on the Optical Device, the driver 
(PWM amp.), the Focus offset and gain adjustment or the MAM mounted board is faulty.  

3-5-6 Tracking 

a. After the Focus servo is on, execute 12: Tracking ON/OFF after setting Byte 05 to 01 
(01 means Tracking on) in parameter window. The unit will close the Tracking servo. 
Check it by the LOCK indication (ON) in the status bar on top of the screen, or by 19: 
Drive Status command with the Drive Status 1, bit 7 Tracking (=1) and 5 PLL (=1).  



Note: If failed, the 2 axis actuator on the Optical device, the driver IC (PWM amp.), the 
Tracking offset and EF balance adjustment, gain adjustment, or the MAM mounted board is 
faulty.  

3-5-7 Spin Up 

a. Execute 3: STOP if Focusing or Tracking is on. Spin up the unit by executing 2: Spin Up 
command. The unit will start spinning the disc, focusing, tracking and CLV control by 
turns. The FOK and the LOCK indication in the status bar on top of the screen will come 
on. If the disc is a Read Only Disc (TGYS-9001) or a Re-Writable Adj. Disc with normal 
data written, the GFS indication on the screen is also on.  

Note: In case of failure, check the Return Code in byte 2 of the Return DATA on the screen. 
(Refer to Quick Reference Manual on page 5-4). Try Focusing (Refer to 3-5-5), Tracking (Refer 
to 3-5-6) and CLV ON (Refer to 3-5-14) by turns. The problem may exist in the Optical Device, 
the RF signal process circuit on the MAM mounted board or in the Spindle Motor jitters.  

3-5-8 Seek 

a. Execute 5: Seek command to seek to any address. Check whether the drive can seek to 
near and far address, go outer and inner address. The cluster address range must be 
within the Read Out Start Address written in TOC (2252 clusters for any Re-Writable 
disc). Check the present address in the status bar on the screen.  

Note: If failed, check the Optical device, Focus / Tracking offset and gain adjustment.  

3-5-9 Read Cluster 

a. Be sure the disc in the unit contains normal data written at a known address range.  

b. After spinning up or seeking, execute 6: Read Cluster command at the address with 
any data written. Check byte 2 Return code in the Return DATA on the screen. (Refer 
to Quick Reference Manual on page 5-4). Return code 00 means success. Any other 
code indicate failure. Refer to the Return code table for the reason.  

3-5-10 Read TOC / UTOC 

a. Be sure the UTOC is written on the Re-Writable Adj. Disc in the drive. If not, format the 
disc.  

b. After spinning up or seeking, execute 7: Read TOC command. The drive will seek to the 
Read-In area and read one TOC. Check byte 2 Return code in the Return DATA on the 
screen.  

c. Execute 8: Read UTOC command. (Refer to Quick Reference Manual on page 5-4). 
Check the Return code.  

Note: In case of failure, check the Pit/Grv. signal on MAM mounted board and sled motion at 
the inner most radius position.  

3-5-11 Write Cluster 

a. Be sure the disc in the unit is re-writable and is not write protected. (note: Never 
change the disc write protection while disc is in the unit. It will break a detection 



switch.) Recommend not using the standard test disc because the reference data 
written on the disc is destroyed in case of failure.  

b. After spinning up or seeking, execute 9: Write Cluster command at any address 
between cluster 100 and the Read-Out Area start address. The address less than 
cluster 99 is normally used for the UTOC and the alternation clusters for defective 
area. Check byte 2 Return code in the Return DATA on the screen. (Refer to Quick 
Reference Manual on page 5-4).  

c. Execute 6: Read Cluster command at the same address to verify the previous write 
operation. Check the Return code to be 00. (Refer to Quick Reference Manual on page 
5-4).  

Note: If failed to write a cluster, check Laser Power, EFMO signal, OWH and its driver IC.  

3-5-12 2 Axis Actuator 

a. Eject a disc if it is in the unit. Look into the drive and find the objective lens on the 
Optical device. Execute 20: Reset Command.  

b. Put w&fffc7,fd on cmd [xx] > line. (This will reset the power save mode.)  

c. Put w80006,34 on cmd [xx] > line. (This will set focus search height.)  

d. Put w80006,03 on cmd [xx] > line. Check the lens is moved up.  

e. Put w80006,02 on cmd [xx] > line. Check the lens is moved down.  

f. Put w80006,00 on cmd [xx] > line to stop the focus control.  

g. Put w80006,28 on cmd [xx] > line. Check the lens is moved toward inner direction.  

h. Put w80006,2c on cmd [xx] > line. Check the lens is moved toward outer direction.  

i. Put w80006,20 on cmd [xx] > line to stop the tracking control.  

Note: If the lens will not be moved, check conductivity of the 2 axis actuator coils. (TP104 [F-] 
and TP101 [F+], TP103 [T+] and TP102 [T-]) The both coil resistance are 7.0 ± 1.0 Ω. If the coils 
are normal, check the PWM amplifier (Refer to 5-5).  

Hinge Bend Check 

a. Remove the MAM Mounted Board. (Refer to section 4)  

b. Visually check the Optical Device hinge from the bottom. Check the position of the lens 
holder (black mold part holding the lens and coils) relative to a prism mirror (matted 
glass part).  

Note: If the hinge is bent, the Optical device has to be replaced.  

3-5-13 Optical Device Signals 

a. Focusing (S-shaped Signal) 
 

a-1. 



Connect a probe of an oscilloscope (storage type recommended) to AP5070 [FE-O}. Set trigger 
DC coupling with 2.0V level, positive and normal.  

a-2. 

Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16: Step Out 
command.  

a-3. 

Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) in 
parameter window. The unit will spin the disc and try focus search and close the servo. Check 
whether the focus servo is on by the FOK indication (ON) in the status bar on the screen, or by 
19: Drive Status command with the Drive Status 1, bit 6 Focus (=1).  

a-4. 

Put w80006,00 on cmd [xx] > line to stop the focus control.  

a-5. 

Put w : fffd6,01 on cmd [xx] > line to set AGCTC (Auto Gain Control Time COnstant) short.  

a-6. 

Put w80006,03 on cmd [xx] > line to move the Optical Device lens up. The oscilloscope may be 
triggered by a signal when the focal point cross the surface of the disc.  

a-7. 

Put w80006,02 on cmd [xx] > line to move the Optical Device lens down. The oscilloscope is 
triggered by the S-shaped signal.  

a-8. 

Repeat item a-6. and a-7. for adjusting the oscilloscope setting to capture clear signal. Two S-
shaped signals may be observed, one at the disc top surface and the other at the bottom. The 
first one is the true S-shaped signal. 
Peak to peak voltage level of the S-shaped signal should be more than 2 Vp-p. If low, the 
Optical device is faulty.  

a-9. 

Execute 3: Stop command before proceeding to other function check.  

b. Tracking (Traverse Signal)  

b-1. 

Connect a probe of an oscilloscope to AP5060 [TE-O].  

b-2. 

Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16: Step Out 
command.  

b-3. 



Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) in 
parameter window.  

b-4. 

The oscilloscope shows the traverse signal; the tracking error signal while crossing over many 
tracks due to eccentricity of the disc (Refer to 5-2-5). The peak to peak voltage level of the 
traverse signal should be more than 1.5 Vp-p. If low, the Optical device is faulty. Try replacing 
the Optical Device with new one and check the level again after adjustment in section 5. If the 
level is still low, position alignment of the Spindle Motor is out of tolerance and the Mech. 
Deck has to be replaced. Spindle motor position is aligned only at factory with a dedicated 
facility.  

c. RF and EFM (Read Data Signal)  

c-1. 

Connect a probe of a non-storage oscilloscope to AP5020 [RF].  

c-2. 

Insert a Read Only Disc (TGYS-9001) or a Re-Writable Adj. Disc with normal data written.  

c-3. 

Execute 5: Seek with appropriate cluster address (50 for the standard test disc).  

c-4. 

Normal eye-pattern (RF Signal) should be observed (Refer to 5-2-7 display). Probe at AP5090 
[EFM]. The EFM signal is the digital read data into binary levels. The eye-pattern is not 
observed if no data is written in the area being read.  

c-5. 

If peak to peak voltage level of the RF signal is less than 0.5Vp-p, the Optical device or the APC 
(Auto Power Control) circuit on MAM mounted board is faulty.  

c-6. 

If low frequency jitters; shrinkage and expansion of the eye-pattern in time axis, is observed, 
spindle motor or its control is faulty. Check the motor jitters in 5-2-9.  

c-7. 

If high frequency noise or high frequency jitters (blurred line) is observed, 3.5-2V power line or 
the Optical device is faulty. Check voltage and noise on 3.5-2V line.  

d. ADIP (Push-Pull or Wobble Signal)  

d-1. 

Connect a probe of an oscilloscope to AP5122 [ADIPFM].  

d-2. 

Insert a Re-Writable Adj. Disc.  



d-3. 

Execute 5: Seek with appropriate cluster address (50 for the standard test disc).  

d-4. 

24.8khz sinusoidal waveform is observed. Because the signal is modulated with address data in 
FM, the modulation jitters are included. Peak to peak voltage level of the signal is around 0.4 
Vp-p, but the amplitude varies due to influence from adjacent tracks. If the level is less than 
0.2 Vp-p, the Optical Device is faulty.  

3-5-14 CLV Control 

a. Follow the procedure in 3-5-5 and 3-5-6 to start focusing and tracking.  

b. Execute 21: CLV On/Off command after setting Byte 05 to 01 (means CLV control on). 
Check the LOCK indicator is on in the status bar on the screen or the PLL bit (bit 5) in 
the Drive Status 1 is 1 (high).  

Note: If not, check RF signal and ADIP signal (Refer to 3-5-13).  

3-5-15 Disc Type and Tracking Mode Selection 

a. Insert a Re-Writable Adj. Disc. Move the Optical Device out by 100 steps with the 16: 
Step Out command.  

b. Execute 13: Focus ON/OFF command after setting Byte 05 to 01 (01 means Focus on) 
in parameter window.  

c. Check both RFSW1 and RFSW0 are 0 (low) by the indication in the status bar on the 
screen or bit 0 and 1 in the Drive Status 2. The unit is in the low reflectivity (Re-
Writable Adj.) disc and the groove mode.  

d. Execute 20 : Reset command move the Optical Device to the TOC area or the inner 
most position.  

e. Check focus is still on by the FOK indication in the status bar. If not execute 13: Focus 
ON/OFF command after setting Byte 05 to 01.  

f. Check RFSW1 is 1 (high) and RFSW0 is 0 (low). The unit is in the low reflectivity (Re-
Writable Adj.) disc and the pit mode.  

g. Eject the Re-Writable Adj. Disc and insert a Read Only Disc (TGYS-9001).  

h. Execute 13: Focus ON/OFF command after setting Byte 05 to 01.  

i. Check both RFSW1 and RFSW0 are 1 (high). The unit is in the high reflectivity (Read 
Only) disc and the pit mode.  

Note: If the unit mode is incorrect, the pit/grv detection circuit in the MAM mounted board is 
faulty.  

 RFSW1  RFSW0  

Read-Only disc  Pit  1 (high) 1 (high) 



Re-writable disc Pit  1 (high) 0 (low)  

Re-writable disc Groove 0 (low)  0 (low)  

3-5-16 Write Signal 

a. Insert a Re-Writable Adj. Disc which is not write protected. (note: Never change the 
disc write protection while disc is in the unit. It will break a detection switch.) 
Recommend not using the standard test disc because the reference data written on 
the disc is destroyed in case of failure.  

b. After spinning up or seeking, execute 9: Write Cluster command from cluster 100 for 
255 clusters long. The write operation will continue for about 109 seconds.  

c. Probe the RECEFM signal with a non-storage oscilloscope at TP8203. The waveform 
should be similar to that of the EFM signal in section 3-5-13 item c. If not, IC701 EFM 
Enc/Dec. on MAM mounted board is faulty.  

d. Check the OWH drive signal according to the procedure in section 5-3. If wave form is 
not normal, check conductance of the magnetic head. The resistance is 1.7 ± 0.3 Ω.  

3-5-17 Stepper Motor 

a. The stepper motor is used to lock the eject mechanism during read or write operation, 
also to move the OWH down/up.  

b. Execute 9: Write Cluster command. Visually check the OWH is moved down on the 
surface of the disc before write operation starts, and is moved up at the end.  

Note: If failed, check stepper motor and its drive IC. 



SECTION 4 
PARTS REPLACEMENT 

4-1 UPPER PANEL AND REAR/BOTTOM PANEL ASS'Y 
REPLACEMENT 

a. Remove the six screws (M1.4x2.5 Special Head/black) securing the Upper Panel and 
Rear Panel Ass'y. They are taken away. (Refer to Fig. 4-1) 

b. Remove the five screws (M1.4x2.5 Special Head/black) securing the Bottom Panel Ass'y. 
It is taken away. (Refer to Fig. 4-1) 

Note: When installing, secure it with torque force of 9.8N·cm (1kgf·cm). 
Note: When replacing the Rear Panel Ass'y, be sure to attach the protection sheet (Terminal).  
 

 
 



4-2 ORNAMENTAL BELT ASS'Y REPLACEMENT 

a. Spread out Ornamental Belt Ass'y and dislocated it from the frame. (Refer to Fig. 4-2) 

Note: When Installing, follow next steps. 
 Carefully attach front portion to the unit so that OPEN switch knob is located in proper 

position and works smoothly. 
 Slide in left, portion to the unit so that a hook on the left side is fit to the frame. 
 During spread out rear portion, attach it. 
 Attach right portion so that POWER OFF and AVLS switches knob are located in 

proper position and works smoothly. 

 
 

4-3 CONNECTOR PLATE REPLACEMENT 

a. Remove the two screws (P2.6x6/black or P2.5x6/light gold) and two screws (M1.4x2.5 
Special Head/black) securing the Connector Plate to the MAM Mounted Board. (Refer to 
Fig. 4-3) 

Note: When installing, secure screw (P2.6x6/black or P2.5x6 light gold) with torque force of 
44.1N·cm (4.5kgf·cm) and screw (M1.4x2.5 Special Head/black) with torque force of 9.8N·cm 
(1kgf·cm). 

4-4 MAM MOUNTED BOARD REPLACEMENT 

Note: When the MAM Mounted Board is replaced with new one, perform the program 
downloading in accordance with 5-8 before the adjustment. 

a. Disconnect the flexible cable from the CN501 connector (for Optical ass'y). 

Note: When disconnecting (connecting) from (to) CN501 connector, make a solder bridge on 
the laser tap of the flexible board, as the laser diode in the optical pickup is easily damaged by 
static electricity. 



b. Unlock the CN801, CN802 and CN803 as shown in Fig. 4-3 and disconnect all the 
flexible cables (CN801 for DC-DC converter, CN802 for REC mounted board ass'y, 
CN803 for mech con mounted board ass'y) 

c. Remove the four screws (M1.4x2 Toothed Lock/light gold) securing the MAM Mounted 
Board to the frame. (Refer to Fig. 4-3) 

Note: When installing, secure it with torque force of 9.8N·cm (1kgf·cm). 

 
 

4-5 DC-DC CONVERTER REPLACEMENT 

a. Remove the two screws (M1.4x2 Toothed Lock/silver) securing the DC-DC Converter to 
the Battery Case Ass'y. (Refer to Fig. 4-5) 

b. Desolder the power line connected the Battery Case Ass'y on the DC-DC Converter. They 
can be separated from each other. (Refer to Fig. 4-5) 



Note: When installing, secure it with 
torque force of 9.8N·cm (1kgf·cm). 
 
 
 

4-6 MECHANICAL DECK 
(MECH DECK) COVER 
ASS'Y REPLACEMENT 

Note: After the removal of the Mech Deck 
Cover Ass'y, do not apply excessive force 
to the Head arm or Head own because 
Head arm is easily damaged. 

a. Remove the two screws (M1.4x2.5 
Special Head/black) securing the 
Mech Deck Cover Ass'y and then 
stand up the Mech Deck Cover 
Ass'y vertically and pull it forward 
toward you. (Refer to Fig. 4-6) 

Note: When installing, secure it with 
torque force of 9.8N·cm (1kgf·cm). 

4-7 FRONT/REAR FRAME 
ASS'Y, BATTERY CASE 
ASS'Y AND MECH DECK 
REPLACEMENT 

a. Remove the four screws (damper/light 
gold) securing the Front/Rear Frame Ass'y and 
take out Mech Deck. (Refer to Fig. 4-7(a)) 

Note: When installing, secure it with torque 
force of 4.9N·cm (0.5kgf·cm). 
Note: Push the lever on the Mech Deck and 
dislocate it from the opening on the Front 
Frame Ass'y. At the same time take out the 
Mech Deck. 

b. Remove the three screws (M1.4x2.5 
Special Head/black) securing the Rear Frame Ass'y and take out Front Frame Ass'y. 
(Refer to Fig. 4-7(b)) 



Note: When installing, match the two bosses on the Front Frame Ass'y to two openings on the 
Rear Frame Ass'y. 
Note: When installing, secure it with torque force of 9.8N·cm (1kgf·cm). 

c. Remove the two screws (M1.4x2.5 Special Head/black) securing the Battery Case Ass'y. 
(Refer to Fig. 4-7(b)) 

Note: When installing, secure it with torque force of 9.8N·cm (1kgf·cm). 

 
 

 

4-8 COMPONENTS ON MECHANICAL DECK (MECH DECK) 
REPLACEMENT 

Note: Through the removal (installtion) of Mech Deck, we recommend it to put on Mech Deck 
Base (J‐905‐914‐0A). 



4­8­1 REC Flexible Cable and MD Flexible Cable 

a. Disconnect the REC Flexible Cable from CN901 connector (for REC mounted board) and 
then carefully peel it off from MD Flexible Cable. (Refer to 4‐8(a)) 

Note: When installing, peel off the paper on the MD Flexible Cable. Attach REC Flexible Cable 
on the MD Flexible Cable. 

b. Disconnect the MD Flexible Cable from CN901 connector (for Mech Con mounted board) 
and then peel off the MD Flexible Cable from the Mech Deck. (Refer to 4‐8(a)) 

Note: When installing, peel off the paper on the MD Flexible Cable. Attach REC Flexible Cable 
on the Sled Motor Block Ass'y. 
 

 

 

4­8­2 OP Head Ass'y 

Note: Through the installation (removal) of OP Head Ass'y, do not apply excessive force to the 
Head arm or Head own because Head arm is easily damaged. 
Note: When the OP Head Ass'y replaced with new one, certainly attach the Cover Sheet and 
Pack Insulation Sheet as shown in Fig. 4‐8(c). 

a. Remove the screw (P1.4x1.4/black) securing the head guard and remove the screw 
(P1.4x1.4/black) securing the under guard. They can be taken away. (Refer to Fig. 4‐8(b)) 

Note: When installing, secure it with torque force of 7.8N∙cm (0.8kgf∙cm). 



b. Disconnect the flexible cable from CN902 connector (for REC mounted board). 
c. Remove the two screws (P1.4x3/black) securing the shaft (guide A) and remove the OP 

Head Ass'y backwards while lifting head arm. (Refer to Fig. 4‐8(c)) 

Note: When installing, secure it with torque force of 7.8N∙cm (0.8kgf∙cm). 
Note: Before installing, apply Sankol Grease (FG‐84M) to the Lead Screw and the shaft (guide 
B). (Refer to Fig. 4‐8(c)) 
 

 

4­8­3 Gear (Worm Wheel) and Mechanical Compartment (Mech Con) Mounted Board 

a. Remove the Washer from shaft with Tweezers and then pull the Gear (Worm Wheel) up. 
(Refer to Fig. 4‐8(d)) 



Note: Before installing, apply Diamond Oil (NT‐68) to the chassis. (Refer to Fig. 4‐8(d)) 
Note: When attaching the Gear (Worm Wheel), while pulling the lever direction marked with 
arrow 1, install it. 

b. Disconnect the flexible cable from CN702 connector (for Stepper Motor). 
c. Desolder CLV flexible cable on the Mech Con Mounted Board and flexible cable of sled 

motor with soldering iron. 
d. Remove the three screws (P1.4x1.4/black) securing the Mech Con Mounted Board and 

then remove the Mech Con Mounted Board. (Refer to Fig. 4‐8(d)) 

Note: When installing, secure it with torque force of 9.8N∙cm (1kgf∙cm). 
Note: Before installing, apply Sankol Grease (FG‐84M) to the Lever (operating) Ass'y. (Refer to 
Fig. 4‐8(d)) 
Note: When installing the Mech Con Mounted Board, while pushing lever direction marked 
with arrow 4, install it. 
 

4­8­4 Motor 

a. Remove the three screws (P1.7x1.6/black) securing the Motor and then pull it straight 
up. (Refer to Fig. 4‐8(d)) 

Note: When installing, secure it with torque force of 9.8N∙cm (1kgf∙cm). 
Note: When the Motor is replaced with new one, certainly attach the cushion on the Motor. 



 

 

4­8­5 Gear Chassis Block Ass'y 

a. Remove the two screws (P1.7x1.6/black) securing the Gear Chassis Block Ass'y and then 
remove the Gear Chassis Block Ass'y. (Refer to Fig. 4‐8(e)) 

Note: When installing, secure it with torque force of 9.8N∙cm (1kgf∙cm). 

b. Remove the Stopper Washer from the shaft with Tweezers and then pull the Worm Gear 
and Compression Spring up. (Refer to Fig. 4‐8(e)) 

Note: Before installing, apply Diamond Oil (NT‐68) to the shaft of Gear Chassis Block Ass'y. 
(Refer to Fig. 4‐8(e)) 

c. Remove the two screws (P1.2x1.6/black) securing the Stepper Block Ass'y and then 
remove the Stepper Block Ass'y. (Refer to Fig. 4‐8(e)) 

Note: When installing, secure it with torque force of 8N∙cm (.6kgf∙cm). 



4­8­6 Sled Motor Block Ass'y 

a. Remove the three screws (P1.4x3/black) securing the Bracket (S) Ass'y and then remove 
the Bracket (S) Ass'y. (Refer to Fig. 4‐8(e)) 

Note: When installing, secure it with torque force of 7.8N∙cm (0.8kgf∙cm). 

b. Remove the two screws (P1.4x4.5/black) securing the Sled Block Ass'y can be taken 
away the Sled Motor Block Ass'y, Lead Screw Block Ass'y, and Gear (B). (Refer to Fig. 4‐
8(e)) 

Note: Before installing, apply Diamond Oil (NT‐68) to the shaft Bracket (S) Ass'y and apply 
Sankol Grease (FG‐84M) to the Lead Screw Block Ass'y. (Refer to Fig. 4‐8(e)) 
 

 

 

4­8­7 Holder Ass'y 

a. Remove the screw (M1.4x1.6 Special Head/black) securing the Holder Ass'y. (Refer to 
Fig. 4‐8(f)) 

Note: When installing, secure it with torque force of 7.8N∙cm (0.8kgf∙cm). 



b. Remove the Stopper Washer located right rear of the Mech Deck from the shaft with 
Tweezers and then shift it left side and it can be taken away. (Refer to Fig. 4‐8(f)) 

4­8­8 REC Mounted Board Ass'y 

a. Remove the screw (M1.4x1.4 Special Head/black) securing the REC Mounted Board 
Ass'y. (Refer to Fig. 4‐8(f)) 

Note: When installing, secure it with torque force of 7.8N∙cm (0.8kgf∙cm). 

 

 

 
































































































































